The etiology of infertility is complex and related to factors in either or both partners in the fertilization process. The genetic control of the development of the spermatozoon and ovum has received little attention and study. In the male the notable exception has been Klinefelter's syn-drome. This has been observed in detail (Mack 1960 , Sohval 1963 ) and shown to have a genetic basis. In the bull, Donald & Hancock (1953) drew attention to a gene-controlled abnormality of the spermatozoa ('knobbing') which rendered them infertile. Indirect study of the genetic aspects of fertilization in the human subject has been achieved by relating observations of blood groups to fertility (Allan 1953, Behrman et al. 1960 , Karsznia 1965 . More recently Grieve et al. (1967) reported a series of infertile males in which there was a significant excess of Group A, compared with the incidence in the normal population. These authors also pointed out the relationship of blood Group A frequency in a population to that population's growth rate.
The present communication has a two-fold purpose: to report on an additional series of cases of male infertility related to blood group A findings; and to present observations on Rh and secretor status in male infertility.
Material A series of 356 infertile males had a full physical examination together with seminal analysis, ABO blood grouping, Rh typing and determination of secretor status of saliva and urine. In a selected group of 56 (46 saliva secretor-positive and 10 saliva secretor-negative) the secretor status of the semen was recorded. To check equivocal secretor status in urine, concentration was carried out in 2 subjects with secretorpositive saliva and saliva concentration in 2 subjects with secretor-negative saliva.
Methods
Seminal analysis covered a sperm count, motility, abnormal forms, primitive forms and a qualitative test for fructose. ABO blood grouping and Rh typing was done as for routine blood transfusion service testing. Secretor status was determined by the method of Boyd & Shapleigh (1954) which uses a saline extract of the seeds of Ulex europawa as a source of anti-H agglutinin; this technique was cross-checked with red cell agglutinin and found to give identical results. For urine concentration, 10 ml of urine was freeze-dried and the residue dissolved in 1 ml of distilled water to give tenfold concentration. The same method was used for saliva concentration.
Results
(I) Bloodgroup and sperm count: The sperm count has been divided into 4 categoriesover 40 million per ml, 20-40 million per ml, 0-20 million Table 1 . Group A in the azoospermic category has a 6-5 % higher incidence than the distribution for blood donors in this area, while Group 0 is reduced by 6-1 %. This is not quite a significant observation, the difference between the percentages being less than twice the standard error of that difference.
(2) Secretor status and sperm count: The same categories for sperm count were used here, and the secretor status was that found for saliva. Table 1 shows the relationship between the observations and those for normal controls. The striking feature is that in the azoospermic category there is a 43-4% incidence of secretor-negative status which is almost twice the normal incidence (23 6 %). This is a definitely significant difference, being almost three times the standard error of the difference between the percentages.
(3) Rh status and sperm count: In Table 1 the relationship between Rh status and the various sperm categories is shown. This does not deviate from the normal expectation.
(4) Secretor status ofsaliva, urine and semen in the same person: Of 46 saliva secretor-positive subjects, 12 (26 %) were positive for urine, and 27 (58-7 %) for semen (semen fraction: whole semen 27, washing 15, deposit 15). Of 10 saliva secretor-negative subjects, all were negative for both urine and semen.
(5) Secretar status and blood groups in azoospermics: The distribution of the blood groups in relation to secretor status is shown in Table 2 . The excess of secretor-negatives is common to all the blood groups and suggests neither bias created by the method of testing secretor status nor an excess in relation to Group A or a subgroup ofA.
(6) Urine concentration: In 2 subjects with secretor-positive saliva but secretor-negative urine, tenfold concentration of urine gave a positive urine.
(7) Saliva concentration: As urine concentration produced positive secretor results, a parallel test was done in 2 saliva secretor-negative subjects to see whether tenfold saliva concentration would give a positive result. In both cases the concentrated saliva was negative. Section of Urology urine, the saliva was secretor-positive; this is almost certainly explained by a low titre of secretor substance from urine dilution (see (6) above).
Discussion
In our earlier study (Grieve et al. 1967) we found that in 212 infertile males there was an excess of blood Group A which just reached a significant level in the oligospermic and azoospermic group; and we observed that in India, with a rapidly expanding population, Group A was much less frequent (25 %) than in communities with a slowly expanding population (Europe 40%, Group A).
Among the 356 patients now reported there is a considerable (but statistically not quite significant) excess of Group A among the oligospermics and azoospermics (Table 1 ). There is a still greater excess of nonsecretors among the azoospermics and this is definitely significant (almost 3 times the standard error of the difference between the percentages). These findings indicate that males of blood Group A and males who are nonsecretors are less likely to be fertile than other males. It would be tempting to deduce from this that blood Group A nonsecretor males were the least likely to be fertile. However, Table 2 shows this is not sothe nonsecretor bias is distributed evenly among all the blood groups except AB, where the numbers are very small. As blood group and secretor status appear to be genetically determined it seems possible that there are two, perhaps independent, genetic factors associated with azoospermia in a proportion of these patients. There is no evidence yet to show what role these factors play in relation to infertility. Although the Rh factor causes problems in pregnancy there is no evidence in the present study to suggest that it affects fertility.
It is, at first, a little puzzling to reconcile the results of secretor status testing in different body fluids from the same person. Putkonen (1932) demonstrated varying amounts of secretor substance in most body fluids of secretors. In the present work, among 46 saliva secretor-positive men only 27 had positive semen and 12 positive urine, and in the whole group the proportion with positive urine was even less. The results of our concentration experiments suggest that the apparent anomaly may, in the case of urine, be related to concentration. With semen there is no obvious variability of concentration, and this finding is difficult to explain.
We already know that patients with Klinefelter's syndrome are almost invariably infertile and that this syndrome is genetically determined.
The present work goes a little way to suggest that subfertility and infertility may be related to blood Group A and to nonsecretor status. Both these facets of the individual are genetically determined and may therefore be two, probably unrelated, genetic factors in male infertility.
Summary and Conclusioni
In a study of a further 356 infertile males the ABO blood group, Rh status and secretor status have been compared with the sperm count. The findings indicate that azoospermia is more common in patients of blood Group A and those who are non-secretors of blood group substances, but is not related to Rh status. As blood group and secretor status are believed to be genetically determined, the inheritance of blood Group A and nonsecretor status may have a bearing on male infertility.
Putkonen T (1932) Acta Societatis Medicorum Fennicta 'Duodecim' A14, No. 12 Sohval A R (1963) Fertility and Sterility 14, 180 Mr John Vinnicombe (Portsmouth) asked how it was that these particular groups had not bred themselves into extinction if they were so infertile. Mr Grieve said that the data presented suggested reduced fertility rather than absolute infertility, hence the survival of Group A and the nonsecretors.
Mr W K Yeates (Newcastle upon Tyne) asked Mr Grieve if he had taken into account the obstructive factor in assessing his azoospermic patients, particularly by the testicular biopsy. Mr Grieve replied that not all azoospermics had been tested for obstruction of the vas. Testicular biopsy had in all but a few azoospermics shown varying degrees of maturation arrest.
